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(54) TMe : TRANSITION METAL COMPOUND, POLYMERIZATION CATALYST FOR OLEFINS, AND PROCESS FOR 
PRODUCING OLEFINIC POLYMERS 




(57) Abstract 

A novel double-bridged transition metal compound of general formula (I), wherein M is a metal element 
selected from among Group 3 to 10 metal elements and lanthanoid metal elements of the periodic Ubic; E' and 
arc each cyclopcniadienyl, indenyl or the like and are bridged through A^ and A^; A^ and A^ are each a hydrocarbon 
bridging gix>up having at least one carbon atom; X is a i7>bonding ligand; and Y is a Lewis base; double bridged 
biscyclopentadienyl and bisindenyl derivatives useful in the preparation of the above transition metal compound; a 
process for the preparation thereof; a polymerization catalyst for olefins comprising the transition metal compound; 
and a process for (mxiucing an olefinic polymer using the catalyst. The above polymerization catalyst exhibits high 
activity and copolymerizabiltty, and can efficiently give olefinic polymers having a uniform composition and a narrow 
molecular weight distribution. 
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( B - 3 ) fii.^<D jv ^ 7. miz^\.^x li^iz Mm iif£ < . w at ft ^ 
it^^. T ;u ^ ^ 'y J- It ^ m u t' i>< m If} iz m ^ ^ m ^x ^ 5 

t> * L < ffl t> ti S o K T ;b i ^ 't' A <t ^ #j i L T ti >l t' 
X (2. 6-i?-t-7'f-;l/-4-yf^;i/7xy + i/) T;Ucj^.t7 

-7 ^ ^ Is it^ m t L X \i m ^ \f ^ ^1-7 if ^ I. , v> i 
h + •> -7 i/ A if , T ;U ^ - -17 A <b ^ i L T (i K <t T ;U 

• ^ A . Jg T 5 - A i' *< . Wl <t ^ «J i L T li >L h 

[3. 5-h*x(h'j:7>'b;tD^^;U)7*j:^;l/)BB3^. Y ^) 7. { 

^^1^)8113^. hUX(2. 4. 6-hU7;l/;t-D7*:=.;U)8S3J|. 
hy:^(3. B - 'J y :t a y a. ^ JU ) . h'JxCS. 5-t' 

y Jl^^ x^m^ . y ^ — y JU yt a . t'x 

— jl^ iJf y jl^ :t a m . y J. ~ iy y :^ \D M% . ^ > ^ y )l Tt- n y 



3 1 



wo 96/30380 PCT/JP96/00858 

jL^Jl/i^i^aaWM. }^ )V 'J -7 )l :^ u . :r. f- )i 'J -y a W 

n - ji y ammfi t'i)<mtf k>ni,„ 

it X m ^"^x h ^ y.^ o 

^ m m <D m ^ m mm :is i (a) mm^a^ t cb) i&mHi.^ t 
(ommm^it. (b) mm&L^ t lx (b - i ) it^^^mi^t^m 

^ Jl^itXHt L < a I 0 : 1~-1 : 1 00. J:»)lf*t< 
(4 2 : 1-1 : 1 Oco*g88*<2*t<s ±ie*Bffl^ift)|ft^^,ig^(5 
> m (iL m M 'f^ ') -7 - ^ tz K> (D a 7s y i)< tj. K> . Hfflft^JT^ii^ 
o tfz (B-2) it^«?«-ffll^A:ig^{CH, *ybJtTff*L<lll 
: 1-1 : 1000000> J:*?ff*L<ttl : 10-1 : 100 

Buie (A) t (b-3) mmmii^ t <Dmmwf^ it . ^ )i 

itX . ff*L<«l 0 : 1-1 : 2000x J;»?»*L<{4 5 : 1 
— 1 : lOOOx $e>tcfFtL<H2 : 1 — 1 : b 0 0 <D m.mi)<m 

t L< . z <D mm ^m^ itmttmm -7 - ^tz y) (Dmm 

3Xh*<Ji5<A£0s llfflfl^^Tn^t^„ ttz. teMESt^ (B) iLTtl 
( B - 1 ) , ( B - 2 ) . ( B - 3 ) i- ^ * 34 * {4 - a Jil ± its 

^ffeiwom^fflttiiittx ii?iie® (A) nsL^R^ (b) Rt^^ifiS 

^iLT^W-r'5t5©T*^Ttcfci.>Ls*/c> (A)^^. (B 
( XIII) 



3 2 



wo 96/30380 PCT/JP96/00858 
R A 1 Q • • • (XIII) 

f- ;P T -'I' $ — A . b *) ^ ^ JU T i — 't; J* . h ') ^ y -f a if JU T 

jU i ^ Zk, V ^) ^ ^/ If ^ t\^T )V I ^ ^ I* , v?/^;l'T;Ui~'^7A 

^ □ 'J K . X ^ ;i/ T ^ ^ A ^7 p u K . y ^ T -/I/ i - A 

D K , X f- ;u T -/I/ i ~ A ^ D y k . y ^ ;u t ;u = x a 

y ^) V . W V 7" ;l/ T i X A h K 'J K . x f- r ;l/ ^ 
X A t K K , x.f-)VT)Vl^Ol.-^7.^^u^) K US *< ^ (/ t> n 
« o 

c:nt»oW«T;i.ix.^A^b^«5«-affli>T<>J; < , -a£i± 

flJJgB (A) (C) tottE^^^i^OefflSij^Ji. ^-^l^JrtT 

if*L<{ll : 1-1 : 10000. J:»)ff*L<(il : 5~1 : 
2000^ $t.lCff*t<ttl : 10<fl^Ll : 1 000(D|Qffl*< 
S^L^,^o 1^ (C) «l«l^^^ffll>5Ci(Cj;0. ifi?^^jS^/ct) 

ieiBi8«:jftlK-^-Se#{iW«!lT;l/ i - ^ i^it^mi)<UVs.\zfi t t h 
(z, fi ^ (* 4* J= ^ » tc S # L > t tz t£ m ^ ^ ^ fl f& m \^ i)< 

m ii>n-r . iff t i < u m ^ f)< i> i> o 

* m *j T « . itt i« « ^ © ii> < t h - m i » ^ ti m iz m 
mxm\'^^ztA<T'ti>o i& m mm iz X a n iz mm u u 
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ffl S C i T § S />< s * D - ^1 ffli © ?)n b fil K liD 

MgO. ZrO». TiOi. FejOs. B»Os. CaO. Z 

nO. BaO. Th02'P:.tlih(Dm-^^.m^ii'>')tiTJi^l-^ 

en ^> © it» T tt ^ 1* S i 0 2 * ti A 1 J O s *< *f * Ll.^ o 

W L T t J: l> o 

-:f5 . ±ieja^®m{*<hLT. MgCl, . Mg (OC: H.)2 

, T S $ tl -7 / •> -i; A {t ^ 4^9 ^ ^- © |g :^ if ^ ^ 1/ 5 d <!: T 

0~2T'*.<9. 7!>^ox + y = 2T'*>^o ^R^'RU^^X' Ji-^-n^'" 

>-tf>#ts^<*. d^'Ji^l/>. Tj^UTrnfU^. aHft;i^'Jx^U 
> . 'J T U U - h i- O M ^ (* ^ ;^ :^ - f- . * - > i' ^ ^ 
■5 C i *< T * S o 

3l!:|eBfl{c*^^,^Tffl<-^t>n5^fif*iLTtt. MgC l2 . MgC 1 
(OC2 H»). Mg (OC2 Hj)2. SiO*. Al, 03 nti 

. ¥*^e[2Wji^l~3 0 0/zin. ff*L<(il 0 — 2 0 0^/ms 
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f}< ^ t m ^ <D 'iS^m f)< :k L . ?i S ^ c> i m ^ <* 

% o 

<i5 0-5 0 Om* / g. tffl7LS«liii1{tO. 1-5 cm' / g. 

*L<ttO. 3~3 cm' / gT*So 

(J. Am. Chem. Soc. SI60#. m 3 0 9 ^ - y ( 
1 9 8 3 ^) #JIS) o 

$t>{C. ±!ea«:{i. ja-^l 5 0~1 0 0 0 V s *f*L<ti2 0 

0-8 0 0 'cx-m^Lx m^^ i> tt)<mt L\.>o 

tettEfi!c5^RO' (B) Mi«lfi£5^cD'>/j:<c!:t)-:^^. ff*L<ii (A 

- SB . ^mn^ u t' :f o -k 7.^<Dmm^u t' <o i^mt l i > 

o 

2^Ji(*{c. (A) fiJt^st; (B) ^^©ij>/i< i t-^^^-mt^^ 

■tt S :^ a {c o ^,^ T ti . # »c *ij IB $ n <c i> , x. ® ( A ) ^ 5> R 

w«iT;i/ i ^ o it ^ ^ X it a Y > ^ m m it ^ ^ X' mm L tz 

(D-t, ^ T-m\±i^m^X (A) (B) fiJc^©'>^i<<!:t>-:'^ 

izg^-^S:^^. (2)Ja(*t (A) ^^Xit (B) fi£^}*S<,»<i-5^05 
^:^<!:WtttT;l'$ ^'yj^1t-^^Xi-i^^v3¥>^^^^mit^^t ^ 

mm:^ it ® (a) sic^xti (B) fi)c^^m(*ic}fi!#$-ti-/c 
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(B) fiJc^<!:©l«jyiSfi5^«:ti(*<i:«l^-rS:J?ji. ® (A) Rlc^i 
(B) fiSc^i©»ttRl5JC|RLT. II(***»$-li-^5Erjtfi:i'«rffi 

±iB(i)> ©Ry^®oSfi5{cfci>T> (C) j5)c^©W«lT;u 

t J; o 

tfz. lil Bfl {C *J l> T (1 . ( A ) j5!c 5} R ( B ) fit ^ © ii? /X < i 
fc~:^©li(*'^©Ji^»f^«-l:^^rtT?f9 C <!:CJ:»Jttii«-^fi)c 

$iti>Zti}<X'^i>o mA.{1i (A) fi!£5^RDf (B) m.^<D'pU < t 

^ - t m t ^ ^ t!) m ss. (c) fife^©w«T^i^;-t7 

A<L^^*j!)D;i^ :t.^ U > U t' <Dzt ly y ^ >«-1ltE~2 Okg/c 
»D;iT, - 2 0-2 0 0*CT13>~2^ramK^«lfi^^-?T<.> 

4s 16 l« tc l> T II . 15 le ^ «!l ( B - 1 ) JSE 5} i m (* i © fig ffl fij 
^tl. a[«J:tT*f*L<lil : 5~1 : 1 0000. ^ ij t L < 
til : 1 0-1 : 500<i:-rS©75<S*L<s (B-2) 
(*<!:®figffl«i)^(i. fi«i:bT'if*L<Ul :0. 5-1 : 1 0 0 0, 
J:t)*?*L<{il : 1-1 : 5 0 t t ^ (D i)<m t L < . (B-3) 

jiLi^ tmw t <Dmmm^ it. fifiit-c»*L<iii : s-i : i o 

000> ct«9i?iL<{il ; 1 0-1 : 5 0 0 ft i> O ij< m t L 
o l&mm.^ (B) «!:LT-«jy±*zg^LTfflO-51g^(l. S (B 
)^^ifa(*i©figffl»J^*<S«i:bT'±ieigEirttc*;5C<i:/><g$ 

LUo (A) ^5><i:m^<i:©{$ffl*iJ^W, SSibT, fftL 
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<«1 :5~1 : 10000. <tt>*?*L<(il : 10~1 :50 

K (B) na.^ C (B-1) Hl^. (B-2) OL^Xli (B-3) 

iSc^) tmw t iommvi^. (a) tm(^ t (Dmmm^f>< 
y:ja9i^titz:*i^m<om^miA»<Dw-mmma. mn 2 2 0 0 ^ 

m, «F*L<ttl 0 — 1 SO^m. 4*JCff*L<li20— 1 0 0 u 
mT*»J. ib*®a[tt> iai!t20-l OOOm* / g. *f*L<Ji 
5 0-5 0 Om' / g-C*So 5jil4)|4e*<2ji/in*jiT**im^ 
(*4»<Z)ta:l&*<ie:*:-r'5C<!:*<**)s 2 0 0 u m=S:&yL i> tm^i^^ 
(r>n±i&=f-it<i^-kir ^ z. ti)<h i> o Jt*ii«*<2 Om* / g*«T 
*5igtt;!)<(aT-^^^i;:»<**5. 1 0 0 Om* / z ^ B ?L ^ t m 

s 0 0 g4»ojI»ife««tts ii«0. 0 5-1 0 g. ^ico. 1 

S iS < ^ C i * -6 o 

C O J: 9 {3 ffl «: ic m ft ^ -S c: i l:: J: o T X in fl«j W f«J ?e i,^ jft ^ 

iJ' ^ V 'J D h* 1/ > S) S l> (i T rJ' ^ y ij y n f U > i- 
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:t 7 > sa la s i © fi: ^ . ^ \y y 'I > ^ t m (D mmti^ t <D 
jfo^^u^, ^afu>. i--7'"r>. a-yf-^u-i-r-r^. 

1^T-'-b>. l-;t^^f-'-fe>. l-a:>f:34r>. 7. ^ U > , p - / 

> cb © * fi ^ it $1 ( ;U it ) (i , ii 9 9. 9 : 0. 1 ~ 0. 1 : 9 9.9 
. J?*L<{i9 9. 5 :0. 5~7 5. 0 : 2 5. 0©l5iB-Ci8H'nSo 

m^$-tf-TfcJ;<> c:©P:^ffli>^>n^M©^«(*(t:LT{l> ^J;l{i' 
7'^':^Ji>:'fvyu>; 1. 5-^ + •t^i^i><£i'©lat^;x:^-^ 
7^>Ji. /yl/.-K/l/;^^:!. 4. 5. S-x^^y-l. 2. 3 
. 4. 4a. 5. 8. 8a-:*•^'^'bKa•^7^^>:2-/'-'^i^ 

)i' > fi ^ o^m^-^ \^ H > 0 s y ;u +01' :^ i > . 5 - x f- t-' 
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> y 7ii A ^> > . 5 - t* — / ;U ,1? ;p ;^ > , -> Cf a K > ^ i> x. > 

Jl' t <D T-tA^ :c 7. 9- JUf^ ^ ff-zfai^^^if h > , 0 - -/ ^ a ^ 

A . (5 - /< U □ 7 ^' ^ A i- CD ^ ^J' A JS , i ;f + •> D /N- > ; 1 
. 2 - X ;H + •> y ^J' > i' CD i .-i? + •> K IS i' ^ ^ »/ S C i T § 

afflfi^a. ««fi^fe/ii-(Dt>fn© 

u -b X <Z) X H {1^ /j: t> i' <D t» * L t> o 

L<tt-50-'200'C> J:»)ff*L<JiO'-13 0rTib5o t 

fz. R fti m mz n -t ^ i&m (D m m wi ^ a . =e ^ -7 - y ±.tz ( a 

) (^v'UJt) *<J(f*L<«l-l 0* . 00~1 0* <»: 

fS. h Z. ti}<nt L\.^o $ <^ . m ^ B# PeUi ii 1^ 5 5> - 1 0 Bt Pal . K 
lCE:^liJ?*L<{i^E-2 0 0kg/cm' G> 1tfC»*L<IS 
^E-l 0 Okg/cm* GT'*So 

fi^^««^fflc^-SJi^. '<>-t">. +->i/> 

y , :^ )V 'y u ^ ^ ^ y u t <r>miSi^)^ . ^> ^ > 
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yl/ A . ^ a a / ^ t£ t' <D n ^' > it ^ it 7i(. m U ^ m i Z t 
9 C i *< -C ^ -6 o 

tt<fv^*<. eiiBi^K (j?) (1 3 5vri}*) ytp-cm^) (Is 0. 1 

>/ U h -'U / g ii( ± *f * L < s 1# fC 0. 2 f-' i/ U >y h Jl X g ]iX ± 
if * L o « pa tt ffi 7!>< 0. 1 X •> 'J y h / g 5^ SI o 18 ^ 3E 

/>< T t 5 o ^ ii li ^ u . H tti «i ^iSc ^ , m^iic. 'pm<Dit V-? >( 

\y y ^ > {c o t> T {i ^ $ij PB /a < , mt^iz Mtt. L tz h (D t m¥k<D 
h (D . m A. li j:. f- \y > . ^JRUcS — Z 0©a-;*-U7-f 
c n t» o ^ «!i i' «f * c i *< -e § S *< . !^ ffi ^ <c T ffl 

t fz^ ^fllfi^Sffiii. ii1!r- 2 0-2 0 0 *C> L < U - 1 

0-1 SO-Cs J:»?ff*L<«0-8 0'CT*-6o 

L i> o (i US IK ^ <t 7K 3S T * S o i . <« fi ^ H M ?S MS T- a ^ t 

«t <<> o 
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u y h y g ni±. i&m^(Dsn&m^ii^i i ^} ^ tz k> -t 
-s^flifi^^fiSttiosA^i-i 0 0 0 og. I 0-1 0 0 og 
t u z rfiz^^^m^t-i- i> ^ t i)<mt LUo 

m isiiz $> :b t}< . :^^BM(Dmmx it . 7^m(DWiijam(Di^i}aiz'itti^ . i& 
izi&mm\±itiz^ < fpi±-r i> o Ltzf>< ^x . *5gB^jr;te<,%T. m 

Z. tl <D m tZ J;: r>Xt£^ifB^l^$tli^ fcCDTtt/il^o 

(1) jL ^ jl ( 2 - ^ > ^ Jl) T-trf--h©8;/ig 
g3R5iafiT> TKJR^L^^hU'fAa. 3g (0.1 4*-'l') ^f^K^b 

K o 7 7 > 3 0 0 ^ U 'J -y h >>HC [R jB S li- X I 0 V i% ia L tz o C 
O !B 35 C , i f- ^1/ J. ^ ;l/ X 5^ y T -tr 7^ - h 2 8. 3 g (0.1 1 
^ JU) CD X h 7 t K a 7 7 > 2 0 0 $ 'J 'J h JU^ I f^ri\xm 

IC2-'f>'^y>16. 3 3g (0. 1 2*;i/) ®-rh^tKD77> 
?g f« 7 5 ^ U 'J H -/U ^ 1 B# RD iffi T L /c o « T ^ . 3 0 ^ P^T S S 

0 0 $ U y y h;HcJ;»)||Jiai€'fTt>. W«Ui^«l^. «aT«c/§i« 

^S*L;^Co mm^^mKm^i- ^ Z t iz ^ K) . fll«fe7^^;^iLT 
. (2-'f>^'-^l/) r -t 7- - h ^ mm L tz o iR«ll.0 6 
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g. iR^4 9. 5%-e*-:>A:„ 

•H-NMR(CDC1,) :1.23 (t. 3H). 3. 40 (s 
. 2H).3. 45(s. 2H).4. 16(q. 2H).6. 65(s 
. IH). 6. 94~7. 50 (m. 4H) 

(2) 2- C2--f>-r^fl) - i^'y-;u©8i!ift 
e*5l«tT> *3Rfb'J^'>AT;l/;^'>A2.2 g (5 8.4 9 ^ U 

* yi^ ) €• i yi/ i - -r 1 0 0 i 'j y h j]^ izmm ^ tz „ z <D 

IftajjftCs ±ie (1) TW'on/cif^^l' (2-'f>-r.=.;l/) T-fex 
-hi Ig (5 9. 06?'J*-'l')©v>i^;l/i-f-;l,/g«[50iy 
U >y h ^l- ^ 1 ii# T iS T L /c o T ^ s 3 0 ^ Pb^ ^ a T' « «i L /c CD 

« 7. 8 9 g T- * o „ 

co^jcott. ztiai±nf9!li-iz.tu<s Ik <D m ft:^ iz m fz o c 

©to® 'H-NMR**>!)fc<J:C:^. »t»tlA:o 

'H-NMR (CDCla ) :1.56 (s. IH). 2. 76 (t 
. 2H).3. 37(s. 2H).3. 83(t. 2H).6. 62(s 
. IH). 6. 95-7. 62 (m, 4H) 

(3) l-7'o*-2 - <i2-'<>r-' — Jl)x.^y(D91ljik 
mmfMXLT . ±8£ (2) X-m ^tifz 2 - (2--f>T-'^;l/) - x 

^y-;U4.6 1 g (2 8. 7 7 5 U-t^U) ^i^^'ooy^>6 5 $ U 
U -y h J\y tZ i^m L fz o C © «[ h U -7 * - ;l/ X 7 > 7. 6 6 g 
(2 9.2 0 i <) ^ Jl) ^Ua ^fz(D ^ N-7'D^:3/N^'B$'fi K5. 
1 9g (2 9.1 6 i U*;U) «-^j5'!r{r)!jD>L/co N-t'd^^/nJ'K 
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->UiLT» /Co IR«5. 0 7g. «?^8 0. 8 5%T*o 

/to 

'H-NMR(CDCl3) :3. 02 (t. 2H). 3. 32 (s 
. 2 H ) . 3. 5 2 ( t . 2 H ) . 6. 6 0 ( s . 1 H ) . 6. 9 3 -7. 
5 3 ( m . 4 H ) 

(4) (1. 2 ' (2. 1' -if-U>)-fX('f 

o f ;P T $ > 6. 8 7 5 y -y h ;U (52.4 1 i 'J t ;U ) ^ »n ;l . - 
7 S'Ctc^^illL/Co C®?&jft{c. n-y^JU*)f-'yAl.Q A ^ ji / 
•J V h -/U « flE ® + i^- > r$ ift 3 1 . 9 6 5 'J 'J -y V )V (. n - ZT JV '} 
^ 2* : 5 2.4 1 $ U^/U) ^1 0»R3T«TL/;:o jlST$*T'#. 
S;LWl^<^!l^0°CiTe.^#-iB$-ti:SC:<i:(wJ;l9> LDA (Uf-'t^ 
Ai^^y^ph-yPT^ K) ^§f«^l9«L/:o 

SJRSlStTN 7^h-7b Ka7-7>5 0 0 ^ U U -/ 
SS (3) -r?#i^>n/-l-T7'n^-2 - (2->f>T-'^;U) iiJ'^l 
1.6 9g (5 2. 3 9 ^ 'J*;b) «r»D;i> ««i^Sj)?$-t*-/c©-^. - 7 

-7 8'Cfc?^iflLT> 3 0^ra*>«tTj«TL/Co LDA?§?lgcDi!ST 

-^/Co CORJSS^^ICtKS 0 0 5 'J 'j y h^u^Snil^ W«!ia^-i5fe 



4 3 



wo 96/303110 PCT/JF96/00858 

iLT. (1. 2' -x^b>) (2. 1* -if-l/>)-t*::^( 

/t<!:C5.i6«;^T*5(l. 2" -JCf^L/>) (2. 1' -xf- 

0.2Torr. 150'CT#li«»<tSCiicJ:t>. (1. 2' - 
x^U>) (2. l'-xf-U>)-t'7;('i'>T-'>)l. 87g^ 
o IR ^ 2 5. 1 % T' * o „ 

C©i,<D(D<ijt{i> FD-MSSO' 'H-NMRJ:t>StlS$rfT-5 
/Co /i:fc. FD-MS©S!l5£{iSDi$BE8kVT'tTo/::„ 

•H-NMR (CDClj) :3. 02 (s. 8H). 3. 29 (s 
. 4H). 7. 0-7. 5 (m. 8H) 
FD-MS:M*=284 
(5) (1. 2' -xf^U>) (2. 1' -x^u>)-t*X('f 

S3^^^if^T^±ie(4)T'?#'^>n/c(l. 2* -x^L/>) (2 
. 1' -xf-t/>)-t';^('f>'-r>)l. 87g(6. 58^'J*-'l' 
) V X X - 7^ ;b 1 0 0 $ 'j U y V « J* L , - 7 8 

•C^T^^fPL/Co CtlCs n-7'f-;UU^'>Al.6 4*;U/'J'yh 
;l/«iKO^^-y->?§fig8. 0 2 ^ 'J 'J -y (n-7'f--»U'j^'t7A : 

13.1 5 i U t ;P ) 3 0 ^ Pp^ T' «l T L o d © R IS S ^ * M S 
*T'a*S#fi$-ti-/c©^, mfi-ci 2iNfPBl«HiL, »:i^Tc<DSit; 

5 0 = U 'J -y h T- 2 ig iSfe ^ L o ja E T T' «; « ^ 5 C i J; ♦) . 



4 4 



wo 96/30380 



PCT/JP96/008S8 



(1. 2' (2. 1' -if^b>)-t'x('i'>x> 

MR«-^«>/tiC^. »:©IS«*<?#t>n/:^ C<D<>Olii^x^>»Px 
-y^Jl^i^M^T^^Os }X<D^it-'lz^m L tzo iR»l. 6 3g. iRJ^6 
9. 35^T*ofco 

•H-NMR (THF-d. ) :3. 22 (8H). 5. 38 (s. 
2H). 5. 95-6. 35 Cm. 4H). 6. 70-7. 20 (m. 4H 
) 

(6) (1. 2* (2. 1' -x^U>)-t'7>('f 

> — ;u ) ;i/ 3 x A ^ D u K cd Si ig 
S«5lg6T>±iB(5)T»t>n/;:(l. 2* -x^u>) (2 

. 1' -xf-u>) -b*X (^^t'^) ®i^yf-':7Aigl.63g ( 
4.5 6 ? V * ) h ;i/ X > 5 0 5 U U -y h ;Hc K jg $ -ti- /c co , 
-7 S-Ctc/^iUL/^o -;5> S3Sm»£T^ EgiS^bi^-'HJx^Al.o 
6 g (4.56 ? y * ^1/ ) h ->l/ X > 1 00 5 U U y h -rUc !K 35 $ -tf 
fza> t> ^ - 7 8 "C IC ^ in L /c o C Eg iS <t >y -'I' 3 X A h ;u X > !K 
«?«{c.^{c|^$^L/c(l. 2" -xf-u>) (2. 1' -xf-u 
>) -h'7. ('f>T-'>) v^U^':7AJS©h;Px>iKa||iij[^3 0^rBT 

> 5 0 5 U 'J y h T' 2 Isl «l ib L o 

T'^ifeS-rsciifCJ:*). (1. 2' -x^u>) (2. 1' -x 
U > ) -fx ( 'f > -r' X ;U ) ;!/ n X A □ U K 0. 2 5 g ^ 

i# /c o iR^ 1 2. 3 % -e * /c o 



4 5 



WO96/303S0 



PCT/JP96/00858 



cot©® 'H-NMR^5)<i6/ciC'^. »:cD$Sm*<1#t»n/Co 
'H-NMR(CDCls) :3. 62(8H).6. 53(s. 2 
H ) . 6. 9 0 -7. 6 0 ( m , 8 H ) 



-(6)-C|#<;»n/c(l. 2* -x^U>) (2. 1" -x^U> 
) - i£ X ( > f-* - ;W ) ;U 3 - A D y K 2 v a ^- ;u ^ 
-/Dh'U^Tffil^^-? kg/cm* *-C±{f/cttS8T'li*PaT 

fzH'^ ') -7 - ^ ^mi L tz<D . / ^ - JiX'ik^ L fco mr^'^. na**^ 

«ET-C<£«l«-ffV^> ^) Zf a t' U > I I, Z 3 g«:l#fc, 

CcD;t?'J:^nh*U>®^>^ yKp'V:^J|5 [mmmm) Ii8 5. 5 

% . » ^ C T m ) (i 1 3 5. 7 'C . ffi IS K ( ] li 0. 5 9 x 'j y 

h-'U/gx fi«¥J^5^^«Mwli 3 2. 6 0 0^ ^^a^tliMw/ 

^i: fc . ^ > ^J' y K y V :^ ^ C m m m m ) U ^ rj? i; -7 - © ' » C - N 
MR©9-^x 1 9-'2 2ppmOP^ICJSnS9-oOi/y:h;K7)j!^. iSj 
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wo 96/30380 



PCT/JP96/00858 



ac09t». 9 -J K^vJC«JR$nS21.8ppinO'>r:^;l/© 
^ /ic \ M % 

: 1 0 *C/9t 
a«ttlffl:-5 0r-15 0'C 

© ^ T Si| ^ L ^ S PS S C 77 ] \t \ 3 5 'C . -r 7^7 y > 4^ T *) S L 

SIIK: •:^*-:^'-XALC/GPC 1 5 OC 

ti =7 1^ : IkV -U. TSK HM 4-GMH6X2 

2. 4-h»J^'no'<>-tf> 
as : 1 3 5 r 
ofi « : 1 ^ 'J 'J -y K ;U / ^ 
0^#ICT> y-/U/<-ij:.-->3>^'ovh^i''5:7-f - (GPC) 
S {w J: *) , # U X ^ U > ift ||[ T' iW ^ L /c „ 
3 

H S tw T h j:. > 3 8 0 $ U 'J y h ^ 1 - 5^ > 2 0 i 'J U y 
h R CJf h 'J y y f- T ^1/ i - A 1 > M * -rb A n « L ^a: 

"^jjg^^cDSS^reo'CJcL/co-e,. eo'CTHjfef^'Ji- (6)t» 

•in/cCl. 2* - (2. 1' -aif-U>)-t'X('f 

> -r - -^l' ) ;l/ 3 ^ A ^ o y K 0. 5 V 'f ^' o * R -r h 7 + 
;^ (^>rJ'7yi/^o7i-;l/) WKN, N' - 'J ^ 'i- )i y =. \) z. ^ 
A2-7>f^'n^;U^:An8 0°C{c#gL/;:o 8 0'CT'i^P>^-8 
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wo 96/30380 



5 3. 6 g ^mfZo 

C O :f U V - O « Pg IS [ 77 D 2. 1 2 -r' '> U -y h >»W / g , » 
til 10, l-:t-^'x>*i4^W«ti2. 7*;U%, 

4^- (AH) ttl 21.0J/gT*oA:„ t fz . jl4«E?Stt«l 1 7 
5kg/g'Zr-hrT*)o^Co 

nmm i 

II » 3 ic *> v> T s h y V :/ ^ T i — -^^ A I $ "j * ;kd ft 
t> ^ \Z / ^ )VT )V I J ^ y \ I /^^o■r•^•5 + X ( 

ffl^,^/i:;:>^o/::Cil^Jl^i{lllJfe^»l3 <!:|5l«llwLTII«6L/::„ 

^•0«rm. Hf'Jv~©iRjiW4 0. 8g. «iiet&gt (»7) (il.0 9 
x 'J -y h ;U / g . B4 (1 1 0 6. 1 . 1 - 5*- X > m (4 ^ W « 
3. 5 * ;U % > Itt Ji? X ;fwL' - (AH) (i 9 2. 5 J / g T * ^ /c o * 
^> «l*«SttW 895kg/g«Zr 'hrT^o/c, 

(1) (1. 2' - Jif-b>) (2. 1' -x^l/>)-t'x(3 

-y^^n-^-r^) ©aais 

g«5lflJTx (1. 2' -i^U>) (2. 1' -i^l/>)- 
t" X ( > 7-' > ) 1 . 1 2 g (3.94 i 'J ^- ;u ) ^ lift tH i - f- ;l' 5 0 
i U 'J y h ^Hc ?§ *N L /c o - 7 8 °C in L > n - ^ ^ U A 
I.57*;U/y -y h>'U««©^ + i^>^g«[5,01 ^ U U y h-H/ (n 
- y f- ;U ') A : 7.87 ^ y * ) * . 3 0 ^ *^ T T L ^ 
. mfiiTfiffi«r±<^'8Npr.g««iL/;o i-T^-'l'rSl^^jaES^L 
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WO9d/30380 PCT/JP96/00858 

ta^ t LX ^ 1.12 g i 3 . 0 2 I ') ^ Jl) 'i^ fz o COi^'J^'^A 
4S«r)lft:rKT-h-7t Ko-75>5 0 5 U U -y ^-^KC/§J{>^L> - 7 8*0 
{C?ftiPL/::o CCDS?«'^s 3':'<bp'^;U0.42 i 'J U (6.7 

4 i U^-^'l') ^-^t/T-h^h Ka7v>?§?Sl 0 i U U -y h ^ 2 

6SiJL-?,«*«ffi»£H^'5.Ci{c.kl5, S6^^T*>-& (1. 2' - 
Jif-U>) (2. 1* - jcf^u>) -h'X (3-yf--»P-<>7='>) 
«-0.87g(2.78 i U*;l/) ^mmi 0.5%T-|«/Cc CO^CDdS 

COtOO 'H-NMR^^*i)/;:<!:C6> »:©ISm*<l#t>nfco 
'H-NMR (CDC la) (5. ppm) :0.7~1.7(yf^;l/«). 
2.5—3.4 (£M5I±:/o h>) . 6.8—7.5 ( < > ±' > m ^ h 

> ) 

(2) (1. 2* - (2. 1* -if-L/>)-t';?.(3 

^^^mr . (1, 2* (2, 1' -if-L/>) - 

b*X (3->^f"->U-r>7^'>) 0.87 g (2.78 5U*;!/) ^i-ir 
;l'3 5$Ut^U{c^§*xL-7 8'C{C?^taLfCo C©^S?ft'^^ n - 
f- ;U 'J f- ^ A I . 5 7 ^ / 'j -y h ;l/ •« JK © + -t^ > ?g 3 . 7 ; 'J 'J 
•y h ( n - y f- ;U U ^ '^7 A : 5.81 ^ 'J ;U ) . 3 0 ^ />^ «:f T 
iffiTL/c^. ma*-C#zBL8i^B.1«fliL/^o «£ET{3^ttE^®* 

7^;K^»Dti!I<i:LT> 1.03 g (2.58i'>l*>'U)^»te^|i9 2.8?o'T 



A 9 



wo 96/30380 PCT/JP96/00858 

•H-NMR (THF-d, ) (6, pp„) :2.20 (s. 6H) . 
3.25 (s. 8H). 6.0-7.4(8H) 

(3) (1. 2- (2. !• - ^ 5^ u > ) - f ( 3 

- ^ ^ > - ) S> ^ A D ij K OD 811 it 

(1.2- (2.1. -o^f (3-y 

^^U-r >-f'>) U A«[©a.-^,n^^^ 1 ,03 g (2.58 5 
')^Jl) ^hJU:r.>2 5 i U U ^ hJlizf&M^it. ~ 7 8 "C ^ 

Cnic. EgJS<bv^^U=7.=.^ A 0.60 g ( 2 .58 5 .J © 
(2 0 5 U U h;U) !»iB«E^, 2 0 » t *D >l . gfi 
*T»iaL8I^IBI««.t/cS^. ^^^^>±S;5.^;b8.|L/^. 
i^^D^uy :f >5 0 5 .J U h;l,T'2Ig]rtjaiL^Co *t E T ic ^ 

<^^t>. (1. 2' (2. 1- -:r^u>)_t';;( 

3 - y - .i, A D u k 0.2 1 g 1 

'H-NMR«.**/cic;E.. »: o ^ * *< i# ^ n „ 

'H-NMR (CDC 1 ,) :2.48 (6H. S) . 3.33-^3.85 
(8H). 6.9-7.6(8H) 



e 




5 0 



wo 96/30380 PCT/JP96/008S8 

mmm 2 izi5\.^x . ci. 2* (2. i* -x^u 

> ) - h* X ( > ;l/ ) ;l/ 3 - A ^ D U K © R =b »5 {C . ( 
1. 2' (2. 1' - -h'X (3-y^;U 
>f > T-' - ;U ) V? yH3 X >i7 A D U K ffl l.^ C «»: Jet ^1- « f«J 2 
i|Sl«{cLTfi^«-||«fiLA:o m ibtltz^^ *) a \f u ><0 iRM it Z 

8.6%. Mj^. C T m ] li 9 7 'C . « PB S C 77 ) (i 0 . 7 5 t-' •> 'j -y 
h^U/g. m«5Pi^^^«Mwti 4 5,90 0. tJ>^«^tJJMw/M 

(1. 2* -x^l/>) (2. 1' -xf'U>)-t'7.(>f>f-' 
X ;W ) ^ :^ > n "J K © 88 ii 

(1. 2' -i^l/>) (2. 1* -x'fU>)-t-x(>r>f-* 
>) 1.20g (4.22iU^-'U){CX-T--)U80iUU-vh;U^to 

1.64*>U/U h;U«iK©'\ + -9->/gtt5.80 $ U U y h (n 

-^^;l/'Jf-'i7A:9.28i'J^:>'l^)^> 3 05^-e?ISTL/Co Ccd 
KJi^m^^'&miSitT' U it tz'4km.&t! l 2litPB^a}^|iL/Co 

> 5 0 i -y h;l/-C=2IsI^^L/Co «ET. fgift-TSCltt^J:*) 
, (1. 2" -if-L/>) (2. 1" -xf-P>)-h:*7.('f>T-' 
>) ©•:^U^'^'Aig«^^il^fe©t»5^<!:LT^#/io iR«1.22g. 

mi B %T- i, -:> tzo 

C©'Jf-'t'A*|1.22 g (3.30 i ^T- hvt Kn7v 

> ( T H F ) 5 0 i 'J 'j v h -'b as $ -li- . - 7 S 'C iz i% m L tz o 



5 1 



wo 96/30380 PCT/JP96AMW58 

— ^5. ^%%m.T . TiCls • (THF) j cDl.22 (3.30i 
U -t ) ^ -r h 5 t K u 7 -7 > 5 0 i 'J 'J y h -'HC M jB $ ii- Sfe - 
78'C{C?ftJ0L/CoC©TiCla • (THF)3©xh7tKa 
7^>!BjHttlc.^tJcM«!Lfc(l. 2* -xf-u^) (2. 1' 

&$Hi^> 2^fSi^WLtZo iKlC£^«[{Cji'(bli0.g4 g ( 

6.55 i 'J * ;l/ ) ^ »D ;i S -S T' 2 B# PbT ffl tli L /c o S ^ 6 iS L > 
/$«l^«aTe*L/cefe. 'J u u / 9 > h 0 i 'J 'J y h;l/ 

+ -9->T'||fSSL. S6«)«9T*S (1. 2' (2. 1 

• -if^u>) .y 9' ^ > i? ^ u ^) K^Hfelli* 

iLTf#fcp lR«0.28g. i|fe*2 \ .2%X -y tz„ 

'H-NMR(CDClj):3.68(m. 8H). 6.90 (s. 2 
H). 7.0~7.6(m. 8H) 




(1. 1' -i^L/>) (2. 2" -if-U>)t'X('f>x- 
^1/ ) 3 — A D U K © Sa it 



5 2 



wo 96/30380 PCT/JP96/008S8 

(1) 1. 4-h'x (.-yjL — ji7.ji'y:^-sLjU) y ^ > <D 

HP^^XnjcK^-fef^x^J/^^f^RT^hijr^A (7 5. Og. 4 

5 7 $ , Mit'r h 7 -/ 'J' Jl T > ^ - ry A (18.1 g) , K 

>-if > ( 3 0 5 y y y h ;U ) . 7k i a O i *) V y h jd * JD ;t . m. 

S T 1 . 4 y □ * 7' > ( 2 2. 5 i U y .y h . 1 8 8 ^ y * ) 

0 $ y y y hju) =6:UaA.fZo ^mm^^nt. *«R7k«SK-7 
*y^y-;uT'^iea«:^Tt>efitjti5*i#/c„ ir«4o. 3g. 

3. 0 % T' * o o 

'H-NMR(CDC1,) : 1.79-1.82 (m. 4H). 3.0 
5 (brt. J = 6.6Hz. 4H). 7.52-7.83 (m. lOH) 
(2) 1. 2-t*X(2-W'>T'-->U)x:^>(D^)|g 

± SB ( 1 ) T' ^# b n 1 , 4 - h* X ( 7 * — x ;U 7 J^ — ;U ) 7' 
^ > (16. 9g. 5 0. Oiy^r^l/) ^:7^h^bKD79> (500 

1. 6 ^ ji X y y jum m (D ^ ^ > miOi 1 2 a ^ y y y h ji c n - 
T'^yi/yf-'^A : 2 0 5 i y*;p) ^uaA.fzo I HfJi'^tm L < mi¥ 
L T s {c o - 4- '> P > o y k ( 1 7. 9 g . 1 0 2 $ y ^- 
) ©7^h7tKo77>^«[ (500$yy-yK;l') ^^jn;l^Co m 
S T 2 B# Pb^ a L o - 7 8 'C {c ^ in L n - r f- ;l/ y f- -t? A o 1 . 6 
* -'I' / y y h « ffi © ^ + 1^ > «E ( 2 5 6 5 y y y h ;lx ) i -f 
V a e JIT i > (57.7 i y y -y h ) J: »? sa SS! L y ^ A V 
-rVT/nf^UTi K©f-h-7t Kn7^>?§?d[ (2 5 0 ^ y y-y h 
>'l^)^rt^-o<*9»a>L/Co 30^^, 0'CT5%*gBf(200>yy 



5 3 



wo 96/30380 PCT/JF96/00858 

•y h JU) '^Ua^tZo ffif i ^ T- Jill ttJ L ^ L tz-U'l^M^ 

&i ^ ^ ^-^ •> 'y A T n.m ^ it tz o ^'^■*)- y i:m\.>tzv ^ 

^Xb-}lllHi«rf7l>iW1^J«-»A:„ iR«2. Og. iR^l 5%T*o 

cot®© 'H-NMR^*«:>^<i:C:6. <*<o*smj!><?#t>nfco 
•H-NMR(CDC1,) : 2.82 (s. 4H). 3.36 (s. 
4H). 6.57 (s. 2H). 7.11^7.28 (m. 8H) (3) 

(1. 1' -xf-U>) (2. 2' -x^l/>)h'7.(-f>f-'>) 

±ie (2) T'l#t>n/;:1. 2-t'7. (2--f>T'-;U) ( 

2. 0 g . 7.8 5 * 7" h 5 t K o 7 7 > (1 2 0 i U U y h 

-'U ) ?S />^ L o 0 "C C Sfe , n - 7" ^ ^l/ y ^ C A © 1 . 6 * ^l/ / 

U -y h « K © + ■*^ > /S «[ 1 1. 6 i 'J U y h ( n - ^ ^ ;l/ 'J ^ 

18.6i'J*;U) *<JD;i^„ 305^Sfe> HMPA (3.4 

U y h ;l/ . 15.6 i U ^ ) ^ ;i > - 7 8 'C {d id L s •x' y a * 

i ^ > (0.7 6 i U U h ;U . 7.7 i U ^- ;b ) ^ JJD ;l o S S 3 I«f 

m L . m ^titzMi^^^^-*)- y /^it ^ > (3/1 > ^ffll^T 

^i^S«-f7<-^. (i. 1' -xf-U>) (2. 2' -xf-U>) f 
X ('r>T'>) ^-ff/Co «K«1.0g. «^4 5%-C*o/io 

;:©*>©© 'H-NMR€-**!>/c<i:C6. 9: <D 1^ m ^< m i ti fz o 
'HNMR(CDCl3)2.97 (5, 4H). 3. 05 (5. 4H 
). 3. 27 (s. 4H). 7. 0-7. 4 (m. 8H) 
(4) (1. 1* -i^U>) (2. 2* -x5^l/>) E X > 
T-' X >iU ) i;) ;v z: 'y A ^ a ^} ¥ (D ^ fS. 

± Se ( 3 ) T ffr t. n /c ( 1 . 1 • - X f - U > ) ( 2 . 2 • - x f - 



5 4 



wo 96/30380 PCT;JP96/00858 

U>) >y (1. Og. 3. 5 i 'J*;U) (8 

0 i 'J .y h ) jc: i» />^ L . - 7 8 'C <c «^ s n - y yp u f- -i' 
A <z> 1. 6 ^ ;U / U y h « « © + > /g «[ 4. 8 $ y U h ;i/ ( n 
- r 9- JU *) ^ : 1.1 I U*yl/) «-jtax./Co SfflT-%«J^L/c 

1. !• (2. 2' -J^f-U>)h'X(-r>'T'>)<D 

v^'jf-'J^AJfi (1.1 5g) *f9y;:o COyf^-^A^fi^-h^bx^ (3 

0 i y h ) {C L X - 7 8 'C 4" > Eg is ;l/ 3 > ( O. 7 2 

g . 3.1 ^ 'J ) © h ;i/ > !K jB rfl[ ( 5 0 i U U -y h ) ic «^) , 

(2. 2" -if-u>) fT. (-r^x-yU) 
'^Av^^'ay K«:f#/io iR«0. 6 Og. iR^3 8%T*-,/io 

' HNMR (CDCl,) : 3.50 (d. 4H. - CH, CH2 
-). 3.76 (d. 4H. - CHzCHi-). 6,49 (s. 2H 
. ;*-U7^>i4-rDh>). 6.90-7.50 (m. 8H. 0-lf> 




ftJ « L /c 1 U -y h yu ^ - h ^' U - 7' ic. g * » T . m S ic 
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WO9CO0380 PCT/3P96/008S8 

Th;Ui>4 0 0 $ U 'J<y h JlRZf ^ JUT J\y I y ^ V > 5 • 

-(6) e»^»nA:(l. 2* -x^u>) (2. 1' - 
0 8. 4 kg/g-Zr • h rT*ofco 

HlfiiiAJ 1 0 

T h ;U X > 4 0 0 ^ 'J >J h & O' y 7 ^ y + > 5 • 'j ^■ 

-(6)T?ft.nyi(i. 2* (2. I' 

7K«T-a:^^2 Kg/cm* *T'±</. »:{cynfu>T'ffi:^ 
^-Tkg/cm' *T±lffc<^«i-C3 05>fi^*?ToA:o S^l*7 

•j-rDfP> 1 8 3.2g«-|#/Co C®lS^Otti«St±Ji 8 0 3.5k 
g/g-Z r • h rT*r>^o 

ifc t5 m 1 

Th>H/i>4 0 0 i 'J U-y h^PRt/yf-^PTyl/i y+-9->2 $ U-t 

> V -< ;i/ t' X ( 1 - > -f' X ;u ) :3 ji. A □ g K 5 V -f ii' 
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wo 96/30380 PCT/JP96/008S8 

o C©J«^o«i^S^(ii 4 2.9kg/g-Zr . hrT*o/;„ 

/C 1 

r a c 




Jtt2«ft| 2 

T h jUj^> 4 0 0 ^ u y .y h ;i/ s / f- T ;i/ ^ y + 1^ > 2 ^ u * 
C © S^«5 5 O X; * $ A: © ^ rac-x^ 

> -r ^I. t- ;^ ( I - ^ >f'-;l) i> J\. z: - ^ ^ ,j K 5 v ^ 

D*^U^:»D;l. 7k3KTE:^^2Kg/cin^ tX'±if. )X tz zT a t' 

^^Tt^. 'i^'J^Dh-U^ 1 7.6g*|#^c„ C©Jg^©tti«|S!4{i 7 
7.4kg/g-Z r • h r-C*o/c„ 
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WO9fiO0380 PCT/JF96A)0858 
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